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[ 1611 ] m^<r>itmi\m(r>im t itmi^^ xcoa 

im^^m C. Mn, S i , p. S. A K T i . 

^(^mmmmi 3 o o p p m&rt l. ^com, t i . 
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[11*^1] C : 0. 0 0 1-0. 2^1:%. Mn : 
0. 0 1-0. 5M«%. S i : 0. 001-0. 5* 
P : 0. 0 0 1-0. 3SM.%. S : 0. 0 00 
5-0. 0 5SM%. Al : 0. 0 0 6@— 0. IMM. 
%, Ti : 0. 0 0 5-0. 0 6**%, Mg : 0. 0 
0 0 5-0. 0 imM.%. N : 0. 0005-0. 0 1 
*M%, K*:0. 00 0 5-0. 00 50*4%$:-^ 

m*5 2 0 0ffl/kgOT-e, J&^o, ^COI*], T;^S■:^ 
:5'7X^':f^^EftcO«/&^2 Offl/kgjaTt'Si?.::^^ 

[|f*:l2] Nb:0. 0 0 1-0. 10fi4%, 
V: 0. 0 0 5-0. 2 0a*%, Cr : 0. 0 1- 
0. 5 0a4%, Mo : 0. 0 1-0. 5 0SS%, C 
u : 0. 0 1-0. 50a*%, N i : 0. 0 1-0. 
5 OfiM%, B : 0 . 0 0 0 2-0 .002 OM&XCO 

[ii*JB3] C : 0. 00 1-0. 2Sfi:%, Mn : 
0. 0 1-0. 5fiJ:%, Si : 0. 001-0. 5S 
*%. P : 0. 0 0 1-0. 3M*%, S : 0. 0 00 
5-0. 0 5S*%, Al : 0. 0 0 6*1-0. Ifi* 
Ti : 0. 0 0 5-0. 0 6SS%, Mg : 0. 0 
0 0 5-0. 0lMa%. N : 0. 00 0 5-0. 0 1 
S!3II:0. 00 0 5-0. 00 50S*%$r-& 

CO'^im.^ 3 0 0 P P mVXTb L, ^cOtlt, T i . M 

immm4] Nb:0. 00 1-0. 10fig%, 
V: 0. 0 0 5-0. 2 0SM%, Cr : 0. 0 1- 
0. 5 0fi«%. Mo : 0. 0 1-0. 5 0fig%, C 
u : 0. 0 1-0. 50S«%, Ni : 0. 0 1-0. 
5 Omm%. B : 0 . 0 0 0 2-0 .002 01tS%S0 

[0001] 

[0002] 
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iitmi'&i(r)xw,m^iz'ii-^j:<^£->x^x\-^i. Lit 
\i. mm.mx'<nm!^mmiim'^. wm^^zh^ 

6 ■ i27mmiUsijtmm^ ^mmmi^ ^mmAB 

^§mtM^, 1 9 88) 

[0003] L*^L^*-'^, , vWisKtiSfr- i^izmm 
mmmf^iztii^xii. t^^cDirmnmit^i^^tix 
a'o. mcoimtti,iz^<D^^xi:As^<i-hzt 

10 b LXii. mtimmw-o 7 - 3 o o 6 1 2#ii^, w 

5-33 1 52 2^-&mtl<. tti, itWk<r>^^ 

x?:/)N$<-tsft«i: LT(i. mmmm-0 5-A 3 

9 7 7#i^$8*{*,^. 

[0004] fim^&ffla>^rtc0^ffi«)«2rffiJtt.|.ft 
%b LT, ±ie!»r#F 0 7-3006 1 2^i^|g{C{±, 
-<mmi,zii\^X , mmmz:ffX'^^Tk;hy>xi)^lh,y 

ft^it. ^i^'thzbmm^tix^^htfi. 

20 o:^c, 

[0005] ttz, ±tmmW-0 5-331 52 2-^i> 
mXli. i^^m'^Ca.O^tkXLXXyy^mit^'tfz 

mm[Hi,ziiimL. ^<^^m.m±jnxynzA 1 $r3s 

JaLt. ^7^^*Fe0jS|«$r2%iyT(C-r'l.::tSrfe 
® LT V X 5 F e OSSSr^SB^ 1 2 %filT 

M<ts:h. tfz. Xyy'i'FeOm.^2%aTlZlX 

t , A 1 MKSr'ff^ -5 RS 0 , mm^^X'h ^r/i^ii- 

i/^^LX9yXi>mz-^j:h. Lmiimifi±^\^fz 

[0006] i^micr>^A X^A^^ < -titmb LX 
li. WM¥ 0 5-4397 l^^miZT ibMg $r?Sil 
'¥l,zmi}[l-t^Zbi)^m^-^tiX^-^i,iK Al-^^iS: 
0.006 aa%OTt;f JBK LT 0 . ««±A 1 

m<^mmmmm&i}m v ^^-^ t{± , t i g $:^d l 
xmm'm-^xh. -ft^mmmmm^+mzm 

40 Xlto. 

[0007] ZcoX a i:*>^> . mfB=&i;f#«7)i$?*rf 

ti, mwi.}^mmmfT-coitmnm<oimb-ffmtt'i 
xcmmit^^&Lx'^^-t^zbimmxh-ofz. 

[0008] 

Ji, ?S«xlgifiiT':fi-«1£X|f|g*ffliL=2rv^^cJ^co^>tl*l 
50 :fr4!tlI^fr5->-»^-r-S^>^-t'5-iO»n-OSJi:/?i£T'S> 
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0, mz, mmmmm)^x-^\m^ifi. Mn^s i-e 

[00 09] 

v7^'9^m!^(^'m.i^2 oji/k %\;Xf(r>mf^^z 

i>iOT-*>0, -f-W^-SltS. C : 0. 0 0 1-0. 2S 
*%, Mn : 0. 0 1—0. 5S1%. S i : 0. 00 
1~0. 5**%. P : 0. 0 0 1-0. 3l:fi%, 
S : 0. 00 0 5-0. 0 5SS%. A 1 : 0. 006 
fi-0. lfi«%, Ti : 0. 0 0 5-0. 0 6** 
%. Mg : 0. 000 5-0. 0 1M;%. N : 0. 0 
005-0. 01Sfi%, K^: 0. 0005-0. 0 

^(rm.Tivi-i'^vT. 20 m/ kg 

[0010] miz, ^S2{±. ±ie#® 1 b : 0 . 

001-0. 10fi4%, V: 0. 0 0 5-0. 2 011 
Cr : 0. 0 1—0. 5 03*%, Mo : 0. 0 

1- 0. 50fia%, Cu : 0. 01-0. 5 Ofil: 
%. N i : 0. 0 1-0. 5 0M%, B : 0. 000 

2- 0. 0 0 20SS%<7)-a^«±-ajyji$:*«"1i: 

[00 1 1] ^S3{±, C : 0. 0 0 1-0. 2Sfi 

Mn : 0. 0 1— 0. 5lii%, S i : 0. 00 1 
-0. 5a*%, P : 0. 0 0 1-0. 3mi;%. S : 
0. 0 00 5—0. 0 5ia%, Al : 0. 0 0 6S— 
0. ia*%, Ti : 0. 0 0 5-0. 0 6S1:%, M 
g : 0. 00 0 5 — 0. 0 1SS%, N : 0. 00 0 5 
-0. 0 1S*%. 0. 0 00 5-0. 00 5 0 

^mm^'mmm.mx'm^Lxm-^mtm 
'oximm^(r>mm^m^ 3 o o p p miyTt -?-«o 

[00 12] #g4{i:. ±iS#S3(CNb : 0. 00 1 
-0. 10M%, V: 0. 0 0 5-0. 2 0SS%. 
Cr : 0. 0 1 — 0. 5 084%. Mo : 0. 0 1- 
0. 5 0aS%, Cu : 0. 0 1—0. 5 0ftl%, N 

i : 0. 0 1-0. 5 0SS%, B : 0. 00 02- 
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0.002 omM.%(r)-mtfz\t-m:Xl.i%^-tl^ 
■St COT'S) -So 
[0013] 

itmimmm.uz< \m^mmi^mz-:>\^x 

^<-^£ht, m,x'<^'ffmim.m-m^ l^^<^x 
10 m.tmmm^Lfzmw^. m i t^-r i o tc. «>t 

^(r)^W!i<r>oh. 5 3;«mULhco>«c^^i0i><^*^. fiS 
^1 kg*,;t'9 2 0 0TOTt\ U^i>. 5 3/imtU: 
cOT;P$-^^'5X^*s, iS^T-l kgi/ii9 2 0«jyTT 

hhtm&xXmtSEMff^Wbxis.^^. 

[0014] :.iX\,znL. ( 5 3 iimiy 

±.<7>stmitim)^ 1 k gj>it 0 2 0 offls, r;^s:^^' 
1 k g 0 2 oflet-fes*^) 

20 [0Q)15\ Z:iX\wmT)V^i-ifvX'^tl.i.-m. 

<r>T)Vii'm.'i-i)<mkLfzi:^<Dx\ Lnm-^w^imt 
muh, ~m.mzA i mmm^miX'hhr)Vii- 

LtmmL. 9yX^-^h^j:'^X^^Xt,-±^<t£:h. 
tfz, :ico^3xn±, mmt?-\i^l.(r>f^\,zm'tts 
C0X\ itmf}^±i<n±.Uz<\,\ ttz, Tf\^ii-^y 

30 [0016] \xf\i::^%m<nmfx^zr>\^xwm.zwm 

(r>mikWz-tuzWi\^i^ixhimx'hht\ wm\^ 
x\tww. D mmmmxc?:miSim^^fzi3. o timt i 

ViJ^feS).?,. LA>L^r?&>'^>. CA«0. 00lSJ;%ti 

Tt-{i*^0j(cfe (t^ cmmi}m^i>zmmiz ^ i, io-c. 

TESSrO. 0 0 iaS%kL. JiK{±««t'fflV^^>ft.5, 
fi::^MSSkLTO. IMRXtLfz. 
[00 17] i::^^:. M n i,§fi«$rff l.!ta6^S{Cci:l>M 

40 ffiffl$ni.«^iOft:*;ffl0. 5mm%bltz, ttl.T 

miiT-^mmiz-isjK-rh^tbizo . o ias%i: t/i. 

'biil.TC^f iO. ±RS(i:0. 5fig%tt!t. tfz. 
T^mil<zMX-t^fzib-^<^Tm?: 0.001 mM%t 
Uz, 

[0018] pi,mi>z^m^j:7mx-hi.-/:ii6. m-^j^j^^j: 
0. ooimmxi^mmx'hh. Lt^L^it^t^.mn 

50 ^t^hh(r>X. ^iO±llSrO. 3ai%fcU>:, Z.tl 
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^KC^J^fcO. 0 5Mg%i;L;t. 
C 0 0 1 9 ] A 1 {±MS7cSfc LT-jEMtcffiffl^ilT 

C0:frit*!!ic^fflt** 2 0 QjB/k gJitTt'J> 0 , ;<)»O'ec0 

^ft!(l!)coW*>'2 ojB/k gOTf*S t ^Wz-^r:^ lo 

[00 20 J U»L^:*5£>. ^HJ«0««t^l.^«3«ffl 

A 1 {iil+t'A 1 NJ:^-:.-C|i3cO*S^fit<:0^;RS:fP 

^ixTV^S, fCit', TRS^O. 0 0 6MM%*ii:L 

. . ilKi^^BBT'fflV 1 § T i J;t/M g toSSH 
^ffiWL^v->7t:i»^{c, 0. 

1 0 0 2 1 ] T i *5 it/M g(i**BSiOaS^r7C*T'3S 20 

^ . m'^^<nmcWkit^%<n a ^ , 5 3 m jajico^ 

^t1*30fflit*'2 0 Oil/k gOTt'J) 0 , *-0-e<7)F*i, 
V)imm2 Olffl/k gWTT-Sil. C: ^j»;t-r/ci6t 

[ 0 0 2 2 ] T i ^Tmmii. Eimnmi'mtzmz 

0. 0 0 5a*%i:L. ±IS(=ov^T{i, ^itasJlTt 
■SfcMg«£Ox!)S&ffi»-rS«T\ 0. 0 6Sg%i: 30 

TMiO. 0 0O5aM%tUco ±RB<i{i. a 

fucAtiT t>?M*^iafD-ri. L-'^yi't Lxo. 0 1 sa 

[0 0 2 3] N(i, A I tit-^LXA 1 NS-?< 0, 

V^^>^TV'>&SsjDg£0±PS<li:L-C. 0. 0 1S*%fc 
Lit, Sfc. ^^igWc?IA$ni.:»&#)i:L-C, TH 
fflfcLTO. 00 0 5£t%fcL?t. 
[0024] «fr*tfOB?S«(J, fcr,l2bA.t'm>i^ 40 

5 3/4mtl±iO:frltt)(COI,^-C{i. ffi^I:*-^^!^ 

r>x. mmRmii^'<jmrx-ii. '^^-fLhm^m^i 
^(r)x\ im^o. oo5 0fia%tL7t. tt:. tm 
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0 0 5It4%i: It:, 

[0025] jjLji*^ ^wMm»ttm<^m^m 

V, Cr, Mo, Cu, Ni, BC^-mttziiZMOl. 

=5rl\ ■r=Srb*., -?-i?)^acOleSl{J, Nb : 0. 0 0 
1~0. I0mt%. V:0. 005~0. 20*4 
%, Cr : 0. 0 1~0. 5 0fiM%, Mo : 0. 0 1 
~0. 5 0Sa%s Cu : 0. 0 1-0. 5 OSfi%. 
Ni : 0. 0 1~0. 50fiS%. B : 0. 0002- 
0. 00 2 0fia%t-tS. 

[002 6] ;cOft!jc07C*t LT, Ca-^REM<7)7C« 

[ 0 0 2 7 ] ^is, m^com&ra-txxii. maifz 
jtrntfi 1 0 oxmm'pi.z^ttih z t iz^^ihifxu^j: 

ti, mMiTmz'y\,^xii. mzmm±L^£^\ ±tE^fr 

iftco 5 *. . 5 3m mm±cr)'ft-miff)im^ 2 O O {@/k 
gOTtL. *O-?-«0|*i£0r;>S-t^9X:*'C0iISi:5r2 
Oli/kgOTtUvTi^ti, HUc^Litidtc. ^p°p 
^PfSco^^Si^Ai/h? < ^j:^^m'^m^lfz{>c0X'h 

[0028] act, zcoxo^^mt^\^(7>ff^^^f^im 
•r»7E»(;-5v^T«@L/v:, mmcommTtmtLx 

(i, -ffiitAi*5jA<ffl».^^>ix-rv>l., L*>L^3!^*i^, 
A l»*^0«^?!I•C■*ST;^S:^{i. -o— ^coS^ 

}?±L{C<I,\ ^oT. AlflKi!T«L-tr;U5-^:fi- 

«^?#±-H;*-r-s;^;*^(c{i. mwm\^nmzM:< 

[0029] ^if, ^BJ]#^>(±A 1 ^BiKWi: LTffl 
v^^v>::i:$-#;i. A Ucft±>Sim7C^i: LT, Mg 

(c«iLJt, Msx-mm-^i:. fm±mx't,mg 
oti^^i-hip. ^n^^ xi)mff)WLwm\>zm.'^x/h 

[0030] M g oirmi<r>t^ xti^^h^ 

< s M g mmmmmm.i,z':>\,^x . 5 

iOSftJt. SlcOfi!t^{40. 04%C-0. 00 10% 
Nt'Ti, Mg. ^Ai:^jt^^fz, =5:*3. imm 
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•ftfi, mmsmm&i)^ 5 o p p p mWTco^^tc, 
L;t M g oirmsmm--^ xt,nou mWTt ^N^t:: 

[0031] mz, Mgmm<^mmimm&^ 5 0 p 

«!itt 1. 1 , mmmm^ 5 0 p p mOTtt s /c*^ 
s i J: 0 hmmmm:hm^^fm7tm^^^-t^ 

«0*iftV\ Cliifa, Si 5:0. 5 SM% t itKW^Stc 

[0 0 3 2] zmz'^r lit mmjmt Lrii. t 

i, Al, Mg. C at^mf (>tllti\ MgJi-5-COf^iO 
iK«illW:']iO^V^7C«=5rcOt', mf}^til> ttz. Al 

«0^S«»S5: 5 0 P P mOTtSW't-S.^^t L 
*^(Cj^^S'5riffiK*^'i;Wp p m t . M n^S i CD*-&fc«! 
[0 0 3 3] L*>L^*'^>, TimtfeV^Tt, Mg 

Timmff)^^xiziz^<m^&. mm 
^mmm^^^^izii. ^mtiT i mimi^±^^^ 

X\ mm^li. T i X*i/jN$ < T i 

fc. T im^mcDmmmm^m<^mmin-tffi. mmm 

0 0 P P mtJLhT'Ji. ^BKL-^cT i ig^cO 

mmcommm^'iBm^: 3 o o p pmjyTt-f'i.'ii-s^^ 

[ 0 0 3 4 ] ixtc. T i wmmmmmmm&^ 300 
PPmiyTtcsiJM-ri.#aicov^tMtLy:;, sfti^j^a^) 
iztmth t , 3 0 0 p pmWTt-r^ 
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[0035] Wmh\t. CtC«S JSETfCffiiK 
^moZk^zX^. }^^ii«^30 0ppmOT 

. 0 4mfi%(5o^^. j^ias 1 6 0 o-cr- 
^mm±m sooppmh^^), *i%B^T-a*$iis 

10 [0036] A 1 WM^zr>\\XimLtz. 

±A 1 . -r^is*., A 1 (S^tfT'A 1 N 

h^£-^xm(r)i&m.<n^^mthmti}^m . z<m 
h\},i.^t<r)mmmm<.z±t^.-^ff)x\ mm 

[0037] ^iT'. *3%HjjT(i;, A 1 immth'mm 

20 t LT, Msmmkhm^Lfz. A 1 Mg 

<Di3.dtmmmmM^±t\>^crix\ m gas^t j; o?^^! 
izmmt^, t^sh-h. zcrym^Aim^mtLx 

mi(r)mmwwmx'^h. 

[0038] 

[HM] « 1 tiS^-rjS^i-£^^il&^3{cs^fSS!jt^ 

f+T-^jsL. n(:>ixtzmi^<nimmwit. my^^^ 

LX'^hixtzmUHi^X^. ^ixiimVibLXMlLLtzWi 

■^(7ymmz':)\^xm^Lrz, mwrAbLx^i. m4i>z 

^LtzlTrnx-'iftp-otz, ^ris, 7j<PA-K C-1, D 

Jit. ?gii3 0 0tto#Ca0^1 . 5t.AlSr5 
40 OOkggSjDLJt, 
[0039] 
[^1] 
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Mn 


Si 
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Ti 


Ms 


Al 
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0.001 


0.05 


0.008 
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O.OOl 


0. 008 


0. 0020 


0. 008 


0. 0015 


0. 0020 


Nb: 0.01 
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0.01 


0. 15 
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0. 004 
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0.0010 
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0. 0020 


0.O030 
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0. 040 


0. 0020 


0.O020 
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0. 06 
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0. 0015 


0. 0D4 


0. 0015 


0.0025 
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0.1 


0:25 


0. 03 


0. 025 


0. 005 


0.045 


0. 0050 


0.060 


0. OOSO 


0. 0020 
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0.12 


0.20 


0.10 


0.Q10 


0.020 


0,015 


0. 0030 


0. 020 


0. 0020 


0.0020 
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0.16 


0.20 


0.20 


0.050 


0.050 


0.015 


0. 0015 


O.OSO 


0. 0030 


0.0015 


Mo:0.0l, V:0.01 
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0.20 


0.45 


0.50 


O.OSO 


0. 040 


0.015 


0, 0020 


0.030 


0. 0020 


0.0010 


Cu:0.02 
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0. 04 


0.2D 


0.02 


0.010 


0. 010 


0.004 


0. 0020 


0. 040 


0. 0020 


0.0^020 
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€.1 


0.25 


0. 03 


0.025 


0. 005 


0.015 


0. 0050 


0.110 


D.ooeo 


0. 0020 


B:0.00O3.Ni:0.0l5 
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0. 12 


0. 20 


0.10 


0.015 


0.005 


0.065 


0.0150 


0.025 


Q. 0025 
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